Background: Gestational Diabetes Mellitus (GDM) is the most common metabolic disorder during pregnancy. It is associated with maternal and fetal complications. Screening for GDM and its risk factors is essential for the early diagnosis and management. Aim: This study aimed to improve pregnancy outcomes through assessing the prevalence and predictors of GDM among pregnant females attending Fanara family practice center between the 24 th and the 28 th weeks of gestation. Subjects and Methods: A cross-sectional study was conducted on 130 pregnant women. Non-probability consecutive sampling was applied to all patients who attended the antenatal care clinic in Fanara family practice center. The participants were interviewed using a structured questionnaire including socio-demographic scale and risk factors assessment. They were also subjected to physical examination and investigations. Results: The prevalence of GDM among included participants was estimated to be 6%. Participants with GDM had a significantly higher mean maternal age compared to participants without GDM. The most common risk factors for GDM in the current study were family history of diabetes and prior history of abortion. Conclusion: Early detection of GDM and controlling of its risk factors are necessary for better maternal and fetal outcome.
Introduction
Historically, Gestational diabetes mellitus (GDM) used to be defined as any degree of glucose intolerance with onset or first recognition during pregnancy (1) . Recently, the definition has evolved to distinguish women whose condition is a transient manifestation of pregnancy-related insulin resistance from those with probable preexisting diabetes that is first recognized during pregnancy (2, 3) . The term GDM is used when diabetes mellitus is diag-nosed in the second half of pregnancy while it is named overt diabetes mellitus when diagnosed in the early pregnancy (4) . The prevalence of GDM varies from population to another ranging from 3 to 10% (5) . In the United States (US), the prevalence of GDM is about 6 to 7% (6, 7) . In the Gulf Cooperation countries (GCC), the prevalence of GDM ranges from 4.2% and 24.9% (8) . In Egypt, only 2 recent studies about GDM have been conducted in Upper Egypt and Delta region (Menoufia governorate) (9) . In 2010, the International Association of Diabetes and Pregnancy Study Groups (IADPSG) implemented new criteria for screening and diagnosing GDM (10) . After using these criteria, the prevalence of hyperglycemia in pregnancy has been estimated at 17% globally varying between 10% in North America and 25% in Southeast Asia (11) . Many risk factors have been reported to increase the prevalence of GDM such as older age, previous GDM, body mass index (BMI) over 30 kg/m2, family history of diabetes, previous macrosomic baby, and ethnicity of high prevalence, particularly South Asian, black Caribbean, and Middle Eastern (5) . Other reported risk factors are history of polycystic ovary syndrome (PCOS), glycosuria in current pregnancy, history of chronic hypertension, and previous stillbirth (12) . GDM is associated with poor pregnancy outcomes such as preeclampsia, hydramnios, macrosomia, large for gestational age infant, fetal organomegaly, maternal and infant birth trauma, operative delivery, perinatal mortality, and neonatal respiratory and metabolic complications (13) . Also, women with GDM are at increased risk of developing type 2 diabetes (4) . Significantly, the risks of these outcomes increase as maternal fasting plasma glucose levels rise above 75 mg/dL (4.2 mmol/L). This is a continuous relation and there is no clear threshold that defines patients at increased risk of adverse obstetrical outcome (14) . Screening for GDM and its risk factors are essential for the early diagnosis and management of GDM patients, which helps in the improvement of pregnancy outcomes. The treatment of GDM has been reported to reduce some of the pregnancy and neonatal complications such as preeclampsia and fetal macrosomia (15) . To the best of our knowledge, studies regarding the screening of GDM and its risk factors in Egypt are scant. With the lack of nationwide figures, this study aimed to provide local epidemiological data about GDM and its risk factors, which can be used to develop nationwide estimates.
Subjects and Methods
This cross-sectional study was carried out at Fanara family practice center in Fanara village. Fanara village is located in Ismailia governorate, about 40 Km south to Ismailia city, Egypt. It consists of 52 manors with population size around 12500.The majority of its populations work in fishing. Fanara family practice center is located in the center of Fanara village, providing different medical services at the level of the primary health care e.g. chronic disease care and women health. The study setting was chosen as it is the work place of the researcher, so it was easier to recruit the study participants. The study was conducted on 130 pregnant women attending Fanara family practice center according to the following inclusion criteria: 1) Pregnant women aged 18-49 years, 2) Gestational age ranging from 24 to 28 weeks, and 3) Accepting to participate in the study and give voluntary informed consent. Pregnant women with any of the following were exclude from the study: 1) known diabetes mellitus, or 2) any chronic illness (because they are high risk patients who require early screening at first prenatal visit. Non-probability consecutive sampling was applied. All patients who attended the antenatal care clinic in Fanara family medicine center from March 2018 to November 2018 and fulfilled the eligibility criteria were enrolled until reaching the estimated sample size.
Methods:
1-A questionnaire which consists of 2 parts: A-Socio-demographic data: Using a valid socioeconomic scale. This scale includes 7 domains which are: education and cultural domain, education domain, family possessions domain, family domain, home sanitation domain, economic domain, and health care domain. The total score is 84, according to which the socioeconomic level was classified into very low, low, middle, and high levels depending on the quartiles of the score calculated (17) . B-Risk factors assessment: Including obstetric history, life-style habits (as smoking), medical history which includes: Chronic diseases (as diabetes, hypertension) and drug intake, and previous operations. Other risk factors of the disease involving BMI before pregnancy, blood pressure measurement, previous history of Large size baby (4kg or more), past history of pre-eclampsia, and previous history of still birth or abortions. This questionnaire has been validated by doing a pilot study.
2-Physical examination included Height,
Weight and Blood pressure. 3-Lab. investigations: ''Two step method for diabetes mellitus assessment was chosen, as it is more practical because it is not essential that all participants should be fasting to undergo the test, compared to the '' 1 step '' method. Initial screening was done by a glucose challenge test with 50 g glucose. If the 1-hour blood glucose level exceeds 140 mg/dl, then a 3-hour oral glucose tolerance test (OGTT) with 100g glucose was performed and diagnosis has been established according to American Diabetes Association criteria. At the 140 mg/dL threshold, the specificity was higher (69 to 89%) (18) . The following are the values which the American Diabetes Association considers to be abnormal during the 100 g OGTT: [Fasting plasma glucose level ≥ 105mg/dl, 1-hour plasma glucose level ≥ 190mg/dl, 2-hours plasma glucose level ≥165mg/dl and 3-hours plasma glucose level ≥ 145mg/dl]. 2 or more criteria must be met or exceeded for a positive diagnosis (19) .
Operational Design
Pilot study: After preparation of the risk factors assessment questionnaire form, it was pretested on 10 patients before the beginning of data collection to assess the relevance and understandability of the questions. The researcher has applied any necessary modifications. The piloted sample was not included in the main study sample. Field work: All participants were subjected to: 1-Building initial rapport. 2-Taking a written consent. 3-Filling the two parts of questionnaire by the researcher. Time was taken to fill this questionnaire about 15 minutes. 4-Doing physical examination which includes measuring height, weight, and blood pressure. 5-Performing laboratory investigation in form of two step method of OGTT. 
Statistical Analysis
The collected data were coded, entered, presented, and analyzed by computer using a data base software program, Statistical Package for Social Science (version 20, SPSS Inc., Chicago, IL). Quantitative variables were expressed as the mean ± standard deviation (SD) while the qualitative variables were expressed as a number and percentage. For quantitative variables, Independent samples t-test (t) was used as appropriate for normally distributed data. Chi square and or Fisher's exact tests were used to detect the relation between different qualitative variables. The results were considered statistically significant when the significant probability (p< 0.05).
Ethical consideration
The study procedures were approved by the ethical committee of the Faculty of Medicine, Suez Canal University and the Family Medicine Dept. A written informed consent was voluntarily sought from the participants, after clarifying the aim, methods and duration of the study. Confidentiality of data was ensured by keeping the questionnaire and blood samples anonymous and data were only accessed by the researcher. Potential risks were minimized (i.e. decreasing the volume of blood samples, and the use of qualified personnel. Study participants had the right to withdraw from the study at any time without giving reasons and without negatively affecting their medical care. 
Results
A total of 130 pregnant females agreed to participate in this study with gestational age ranging from 24 to 28 weeks attending Fanara family practice center. The mean age of the included participants was 26.47 ± 4.41 years and most of them had low social class (86%), while there were no detected participants with high level. The participants were assessed clinically by measuring their blood pressure, as well as, their height and weight, and the BMI were calculated accordingly. The mean systolic and diastolic blood pressures were (106± 15) mmHg and (70±8) mmHg respectively, while their mean height and weight were (162.66±5.14) cm and (80.41±5.14) kg, respectively. Furthermore, the calculated mean BMI was (27.25±3.58) kg/m2 (Table  1) . Laboratory results and frequency of GDM among the studied participants shows that the laboratory results of the participants, where 22 pregnant females (16.9%) had their 1-hour glucose nonfasting challenge test more than 140 mg/dL. Afterwards, on conducting OGTT, we found that percent of females glucose levels at fasting> 95 (mg/dL), 1-hour > 180 (mg/dL), 2-hour > 155 (mg/dL), and 3-hour > 140 (mg/dL) after receiving 100 gm glucose were (6.9%), (2.3%), (4.6%), and (3.1%) respectively, where only 8 patients (6%) have fulfilled American Diabetes Associa-tion criteria to have GDM ( Table 2 ). Regarding the relationship between demographic characteristics and GDM status, the mean age of pregnant females with GDM (29±3.1) years was significantly higher than non-diabetic ones (26.3± 4.5) years (p< 0.05). However, there was no statistically significant difference (p≥ 0.05) between both groups regarding social class distribution (Table 3) . The relation between potential risk factors and GDM status among the studied participants shows the relationship between the potential risk factors and the GDM status among the pregnant women in both groups, where the most prevalent risk factor in both groups was family history of diabetes (50% in GDM group and 31.6% in the non-GDM group), whereas pregnant females with GDM was associat-ed with more history of obesity than normal females with statistically significant difference (p< 0.05) (Table 4 ). Logistic regression analysis was used to assess predictors of GDM among the pregnant women. Multivariate analysis for the potential risk factors of GDM among the pregnant women showed that the bestfitting predictors of GDM among the pregnant women were older maternal age and females with previous history of obesity. To explain, for every 1 unit increase in maternal age, the odds of occurrence of GDM increase by 15.7% (p< 0.05). Moreover, pregnant females with BMI >30 were 1.19 times more likely to have gestational diabetes than those with BMI less than 30 (p< 0.05) ( Table 5 ). 
Discussion
A cross-sectional study was conducted to assess the prevalence of GDM among pregnant women between 24 and 28 weeks of gestation and to identify its potential risk factors. Pregnant women attending Fanara family practice center, were recruited. ''Two step'' method has been chosen as addressed in the methods section, as it is more practical because it is not essential that all participants were stayed 2-3 hours to complete the test, compared to the '' 1 step '' method and no need for fasting for the first step of it. According to the American Diabetes Association diagnostic criteria, the prevalence of GDM among the included participants was estimated to be 6%. A similar study was conducted in Egypt on 250 pregnant women, in which an eight percent prevalence of GDM was reported (9) . However, variations in the reported prevalence of GDM have been found; 15.9% by Mohan and Chandrakumar, using the World Health Organization (WHO) criteria, (20) , 16.2% and 51% by Alfadhli et al., using the American Diabetes Association and the International Association of the Diabetes and Pregnancy Study Groups (IADPSG) respectively (21) and 4% by Kanadys, using the Polish Diabetes Association recommendations (22) . These variations could be explained by the differences in the sociodemographic characteristics of the studied populations, the sample size, and the applied diagnostic criteria. It should also be noted that the global prevalence of GDM has been reported to be widely variable (1-28%) due to ethnic heterogeneity among different tested populations (2) . Regarding the socio-demographic characteristics in the current study, participants with GDM had a significantly higher mean maternal age (p< 0.05) compared to participants not diagnosed with GDM. Similarly, the prevalence of GDM has been reported to increase with increasing maternal age (20, 21, 23) . Interestingly, A maternal age below 30 years was identified as the optimum pregnancy period where the risk of GDM was reduced (23) . In relation to the social class, there was no statistically significant difference (p≥ 0.05) between pregnant females with GDM and nondiabetic ones. In this context, Khalil et al., found that socio-economic class was not statistically different between the 2 groups (9) . Yet, Mohan and Chandrakumar, reported that patients with GDM were of a significantly higher socio-economic class compared to those without GDM (20) . Erem et al., found that the woman's occupation and household income were insignificantly related to GDM. They clarified that women with higher level of education and higher income were more likely to do a sedentary work that may possibly result in obesity and GDM (23) . However, most of our patients were of low socio-economic status; they just met their routine expenses, didn't receive governmental support and didn't pay taxes neither, therefore, we couldn't detect a significant difference. The most common risk factors for GDM among our patients were a family history of diabetes and a prior history of abortion. This was consistent with the findings of 2 previous studies (24, 25) . When comparing patients with GDM patients to women not diagnosed with GDM, only the history of obesity was found to be significantly different (p≥ 0.05) between the 2 groups, where patients with GDM had a higher history of obesity. Meanwhile, other risk factors showed no significant difference (p≥ 0.05) between the 2 groups. However, in multivariate analysis, maternal age and obesity were found to be independent risk factors for GDM among pregnant women. Similarly, Ali et al., reported that age was a significant risk factor for GDM; however, they also found that family history of diabetes, previous GDM, and history of PCOS were independent risk factors for GDM (24) . In addition, other significant risk factors for GDM have been proposed in other studies, including family history of diabetes in firstdegree relatives, previous history of GDM, (23) history of delivering a big baby, (20) history of delivering a malformed child, (21) presence of hypertension, previous history of pre-eclampsia, previous history of induced labor or abortion (9) . The current study had some limitations. Because of the non-probability-sampling method, the results of the sample could not be generalized to the total population. Moreover, many aspects of our data, except for the clinical and lab results, were based on women's recall and were not obtained from medical records; thus, these data might be subjected to recall bias.
Conclusion
The prevalence of GDM was found to be six percent among pregnant females attending Fanara family practice center. Early detection of GDM and controlling of its risk factors are necessary for better maternal and fetal outcome.
